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Abstract
·AIM:Todescribeandcomparethecornealendothelial
celldensityandmorphologyinyoung,lowandmoderate
myopicChineseadultsinMalaysianChinesepopulation.
·METHODS:Non-contactspecularmicroscopy(Topcon
SP3000P,Tokyo,Japan)wasperformedinlow ( =78;
21.22依1.51years)andmoderate( =78;21.82依1.40years)
myopic subjects. The mean of three consecutive
measurements of endothelial cell density (MCD),
coefficient ofvariation (CV) inthecell size, and
hexagonalappearanceofthecellwereobtained.
·RESULTS:InlowmyopiceyestheMCDwas3063.0依
176.2/mm
2,themeanCVwas33.4依4.0%andthemean
hexagonalappearanceofthecellwas57.9 依2.7%.In
moderatemyopiceyestheMCDwas2961.6依159.0/mm
2,
themeanCVwas33.9 依3.6%andmeanhexagonal
appearanceofthecellwas56.2 依4.7%.Therewere
statisticallysignificantdifferencesinMCD( <0.000)and
hexagonalappearanceofthecell( <0.005)betweenlow
andmoderatemyopiceyes.
· CONCLUSION:Thecornealendothelialcelllayerin
moremyopiceyestendstohavelessMCDandcell
hexagonality compared to lower myopic eyes.
Nevertheless,thereisnosignificantdifferenceinCV
betweenlowandmoderatemyopiceyes.
·KEYWORDS: cornea;myopiceyes;specularmicroscopy;
endothelialcelldensity;morphology
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INTRODUCTION
T
hehumancornealendothelialcellisanon-regenerating
predominantlyhexagonalcellwhichcoversthe
posteriorsurfaceofdecrement'smembraneandfacesthe
anteriorchamberoftheeye.Cornealendotheliumis
metabolically active andplaysan imperativerolein
maintainingthecornealtransparencybypumpingwaterfrom
stromatotheaqueoushumorandkeepingthestromainthe
dehydratedlevelof70%ofwater.
Cornealendothelialcelldensityandmorphologycanbe
analyzedusingspecularmicroscope.Thespecular
microscopehasbeenshowntobereliableandreproducible
withappropriatecalibrationoftheinstrument
[1-3].
Non-contactSpecularmicroscopeprovidesanon-invasive
methodofmorphologicalanalysisofthecornealendothelial
celllayer.Itmakesthemeasurementofmeancelldensity
(MCD),measurementofcoefficientofvariation(CV)inthe
cellsizeaswellashexagonalappearanceofthecell.These
parametersprovideanindexofthefunctionalstatusof
cornealendotheliallayer
[4].
Myopiaisacommonpathologicchangeoftheeye,especially
inAsiancountriesundergoingrapiddevelopment
[5,6].Itis
knownthatAsianpeoplehaveahigherprevalenceofmyopia
[5-7].
Highlevelsofmyopiaareassociatedwithincreasedriskof
cataract,posteriorvitreousdetachment,retinaltearsand
retinaldetachment,increasedriskofchoroidal
neovascularization,andmyopicmaculardegeneration
[8-12].In
spiteofanimpressivebodyofresearch,littleisknownabout
theeffectofmyopiaonthecornea,particularlythecorneal
endothelium.Althoughfewstudieshaveshownarelationship
betweencornealendothelialcellcharacteristicsandmyopia
[4,13,14],
thereisstillalackofinformationoncornealendothelialcell
parametersinrelationtodegreeofmyopia.
Further,cornealendothelialcelldensityandmorphologyin
younglowandmoderatemyopiceyeshasneverbeen
documented.Therefore,thisstudyaimstodescribethe
cornealendothelialcelldensityandmorphologyinyoung,
lowandmoderatemyopicChineseadultsandtocomparethe
cornealendothelialcharacteristicswithrespecttodegreeof
myopia.
SUBJECTSANDMETHODS
Subjects AprospectivestudywascarriedoutfromJanuary
4672012toMay2012andatotalof156eyes(onlyrighteye)
from156subjects,aged18-24yearsoldwererecruited.None
ofthemhadpreviouscontactlenswear,ocular,systemic
diseaseor/andsurgeryhistory.Informedconsentswere
obtainedfromallsubjectsbeforebeingenrolledinthisstudy
andtheDeclarationofHelsinkiwasfollowedthroughoutthe
study.Followedbyacomprehensiveocularexamination,
thoroughexaminationswerecarriedouttoexcludecaseswith
bestcorrectedvisualacuityofworsethan20/20ineacheye,
ocularpathologyexceptmyopiaandmyopiaassociated
chorioretinalchanges.Forthepurposeofcomparison
betweendifferentdegreesofmyopia,cycloplegicrefraction
wasmeasuredwithanautorefractor(TopconRK-3000).
Basedontheresults,determinationof"low"and"moderate"
myopiawasmade,retrospectively.Thosewithastigmatism
morethan-1DCand/ormyopiamorethan-6.00DSwere
excluded.Inlowmyopicsubjects,thesphericalequivalent
refractionrangedbetween 逸-0.25DSto<-3.00DSand
逸-3.00DSto<-6.00Dinmoderatemyopicgroup,respectively.
Methods Anon-contactspecularmicroscope(Topcon
SP3000P,Tokyo,Japan)wasusedtoassessthecentral
cornealendotheliumandeachmeasurementwastaken
between10:00and11:00a.m.byasingleexaminer.The
procedureforspecularmicroscopywasasfollows:three
imagesfromthecentralcorneawerecapturedofatleast80
contiguouscellsandweremanuallymarkedwithamouseby
theexaminerforanalysisbyabuilt-insoftwareprogram.
Thecomputerautomaticallyevaluated,calculatedand
displayedthemeancelldensity(cell/mm
2),CVincellsize
andpercentageofhexagonalcells.Themeanofeachvariable
fromthethreebestimagesofcentralcorneawasusedfor
MCD,CVandhexagonalityofcells.
Statistical Analysis DatawereanalyzedusingSPSS
statisticalprogram(version19.0).Meandifferences,standard
deviation andcorrelationbetweenobservationswere
calculated.Normalityofdatawascheckedusing
Shapiro-Wilktest.Meanofdifferentvariablesbetweenlow
andmoderatemyopiaweretestedbyindependentStudent's
-test.Aprobabilityof0.05wasconsideredstatistically
significant.
RESULTS
Characteristicsofcornealendothelialcellswerestudiedin
156eyesofyoungmyopicChineseadultswiththemeanage
of21.5依1.45yearsandanaveragerefractiveerrorof-2.87依
0.81D.Amongtheparticipants,85weremaleand71were
female.
Lowmyopicsubjectshadthemeanageof21.22依1.50(range,
18-24)yearsandthemeansphericalequivalentofrefraction
errorof-1.51依0.84D(range,-0.50to-2.75).Inmoderate
myopicsubjects,themeanagewasfoundtobe21.82依1.40
(range, 18-24)andthemeansphericalequivalent of
refractionerrorwas-4.25依0.78D(range,-3.25to-6.00).
Table1presentedthespecularmicroscopyfindingsof
cornealendothelialcellparametersincludingMCD,CVin
cellsizeandhexagonalappearanceofthecells(HC)inlow
andmoderatemyopicpopulation.
Comparingcornealendothelialcellparametersamong
differentlevelsofmyopia,theMCDandthemean
percentageofhexagonalappearanceofcellweresignificantly
different(<0.05).Inmoderatemyopicsubjects,theMCD
andthemeanpercentageofhexagonalappearanceofthecell
werelowerthanlowmyopicsubjects.However, the
differenceinCVinthecellsizewasstatisticallyinsignificant
( >0.05).Table2displaystheresultsofcomparisonof
cornealendothelialparametersbetweenlowandmoderate
myopicgroups.
Thecorrelationbetweencornealendothelialcellparameters
wasassessed,usingPearsonCorrelation.Basedonthe
results,astheMCDdecreasethepercentageofhexagonal
appearanceofthecelldecreaseandthepercentageofCVin
thecellsizeincrease.Moreover,therewasacorrelation
betweenthepercentageofhexagonalappearanceofthecell
andthepercentageofCVinthecellsize.
Cornealendothelialcelllayerwithhigherpercentageof
hexagonalappearanceofthecelltendstohavelessCVinthe
cellsize.Table3sumsupthecorrelationbetweencorneal
endothelialparameters.
DISCUSSION
Thefunctionofcornealendotheliuminmodifiabilityof
stromalhydrationlevelandpreservingthecorneal
transparencyiswellunderstood.Thisfunctionisexecutedby
activemetabolicpumpsinthecornealendotheliumwhich
persistentlyremovesthefluidoutofthecornealstroma
[4].
Table 1  Corneal endothelial characteristics in low and 
moderate myopic subjects 
Parameters  Mean±SD  Range 
Low myopia (n=78 eyes)     
MCD (cell/mm²)  3063.0±176.2  2430-3529 
CV (%)  33.4±4.0  27-35 
HC (%)  57.9±2.7  52-63 
Moderate myopia (n=78 eyes)     
MCD (cell/mm²)  2961.6±159.0  2196-3320 
CV (%)  33.9±3.6  26-37 
HC (%)  56.2±4.7  53-60 
MCD: mean cell density; CV: coefficient of Variation; HC: 
hexagonal appearance of cell. 
Table 2  Comparison of corneal endothelial parameters 
between low and moderate myopic groups 
Parameters  P 
MCD  0.001 
CV  0.546 
HC  0.005 
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Damagetocornealendothelialcellscausedbyintraocular
surgery,glaucoma,traumaordiseases,includingFuchs'
cornealdystrophy,mayresultinirreversiblecornealedema,
sincethereislittleornomitoticactivityinthehumancorneal
endothelialcellsafterbirth
[15,16].
Assessmentofcornealendothelialcelldensityand
morphologyprovidesimportantinformationoncorneal
endothelialfunctionandviabilityandbecomeanacceptance
factorinpracticeandresearchtoprovidevaluable
informationonthislayer
[4,17].
Cornealendothelialmorphologycanbemeasuredwith
variousinstrumentssuchascontactspecularmicroscope,non
contactspecularmicroscopeandconfocalbiomicroscope.
Noncontactspecularmicroscopyisfoundtobemorepatients
friendlyandlesshazardousforanycornealepithelialdamage
andinfectiontransmission
[4,17].Asaresult,ithasbeenwidely
usedinstudiesofcornealendothelialcelldensityand
morphology
[14].
Fewstudieshavebeendiscussedontherelationshipbetween
cornealendothelialcelldensityandmorphologyand
refractiveerror.Despitevariousresults;thesignificant
changesincornealendothelialcharacteristicsdoexist.
Varioustypesofrefractionerrorhavevariouscorneal
endothelialcharacteristics
[4,13,14,18].
Decisionsregardingcornealendothelialcellchangesin
individualwithdifferenttypeordegreeofrefractiveerror
shouldbebasedonnormativedataderivedfromthe
underlyingpopulation.Thisstudyprovidesdataon
endothelialcellcharacteristicsinasampleoflowand
moderatemyopicChineseeyesinMalaysianpopulation.
Theresultsofthisstudyhaveshownthatcornealendothelial
layerinmoderatemyopiceyestendstohavelessdensityand
hexagonalappearanceofthecellcomparetolowmyopic
eyes.Thereareconflictingreportsregardingtheeffectsof
refractive erroroncornealendothelialcharacteristics.
Althoughfewstudieshaveconcludedthatthereareno
significant changesin cornealendothelialparameters
betweendifferenttypesordegreeofrefractiveerror,others
havestatedadversely
[4,13,14,19].
Theprogressionofmyopialeadstoelongationoftheeyeball
[19].
Asaresult,themoremyopiceyetendstohavemore
enlargementoftheglobe.Ithasbeensuggestedthataslong
astheeyeelongate,thecornealendothelialsurfacearea
increases
[13].Duetolittleornomitoticactivityofthecorneal
endothelialcellsafterbirth,itislikelythatthecorneal
endothelialcellshavetofloortheenlargedsurface
[13,15,16,20].
Then,reducedcornealendothelialdensityisexpected.Since
cornealendothelialcellshavetoflattentoconquerthe
enlargedsurface,itisconceivablethatthepossibilityof
polymorphismincreases
[13].Subsequently,thepercentageof
hexagonalappearanceofthecellsdecreases.
Inconclusion,thisstudyproposesthat,thechangesinthe
densityofthecornealendothelialcellsandthepercentageof
hexagonalappearanceofthecellsaresubjectivetothedegree
ofmyopia.Itwouldbelikelythatlowmyopiceyeshave
lowerMCDandpercentageofhexagonalappearanceofthe
cellsthanmoderatemyopiceyes.Futureresearchesshould
focusontheeffectsofhighmyopicrefractiveerroron
cornealendothelialcelllayer.
Althoughtheeffectsofagingandethnicityoncorneal
endothelialcellcharacteristicsareclear,detailedmodeling
studiesareneeded,investigatingtheresultsofmyopiawithin
differentagegroupsandpopulationsinordertohaveabetter
understandingofcornealendothelialcellschanges
[21,22].
Besides,intheabsenceoflongitudinaldataonthecorneal
endothelialcellchangesprecedingmyopiaonset,further
studiesarerequiredtodeterminethecause-effectrelationship
betweencornealendothelialcellchangesandmyopiaonset.
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